Measuring Many Inputs to a Neuron in vivo with High-Speed 2-Photon Imaging
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 Thousands of inputs converge on a neuron’s » Highly-sensitive fluorescent glutamate sensor * We can record activity from 200-300 synapses
dendrites and are converted into a single output (IGIluSNFR) In cortical layer 2/3 pyramidal cells across a dendritic tree at >200 Hz

» Dendritic trees enable neurons to perform highly
non-linear computations

» Conventional methods only allow observation of a
very small proportion of inputs at once, which is

* |Image only in areas of interest with no per-ROl + ...and nearly 1000 synapses at >100 Hz, with
access time costs, using a novel scan engine for  excellent SNR

2-photon imaging (SLAP2 microscope) »  Our methods enable the study of how input

not sufficient to characterize single neuron Measuring many inputs to a neuron requires efficient ) Vagdatfd soitV\;Iare_ for f"l't"e T_Ot'on correction 2attfr2? acrfsst t_ze deri:drlglchtrgﬁ rerTl]gte to a
\_ computation 3D imaging with high spatial & temporal resolution and automated sighal extraction euron's output in awake, behaving mice Y
l. Visualizing Synaptic Inputs Il. Recording Many Sparse Sources Simultaneously at High-Speed lll. Measuring Synaptic Inputs Across the
iGluSnFR4 SLAP2 MICROSCOPE Dendritic Arbor
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SLAP2 DENDRITIC IMAGING DATA \

Imaging Mode 1: Dual-plane multi-ROI
(200-300 synapses at >200 Hz) .
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